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COMPLETE SPECIFICATION. 

Improvements in Valves and Valve Gear for Fluid Pressure 
Engines, Pumps, and the like. 

I, Pkajjcxs Bab&xtx Vaots, of 18, Miohniond Gardens, Shepherd* Bush, London, 
"W., Automobile Engineer, do hereby declare the nature of this invention and 
in what manner the same is to be performed/ to be particularly described and 
ascertained in and by the following statement: — 

5 7 This invention relates to valve gears for 11 aid pressure engines and pumps, in 
which two or more pistons are arranged parallel to each other and are connected 
together to drive a common orahk shaft, each end of each piston receiving an 
impulse* or acting as a working surface. 

The invention has for its object to provide an improved valve gear for use in 
10 connection with fluid pressure engines of the kind described. 

According to the present invention the valve gear comprises a plurality of 
levers or the like, one for each valve of a set, said valve levers or the lik e being 
acted upon by a earn device common thereto, and operated froin the connecting- 
rod of the engine. . ° 
15 The invention also comprises the particular construction combination and 
arrangement of parts as hereinafter described. 
. In the accompanying drawings; — 

Figure 1, is a plan showing a double acting and reversible internar-combus- 
tiou engine with the valve gear removed. 
20 Figure 2, being a side sectional elevation thereof showing the valve srear in 
position. & 

Figure 3, is an under plan view, and Figure 4 is an inverted part sectional 
side view on a larger scale of the valve gear of the engine shown in Figures 1 
and 2, tbe section being taken along the line A. 13. Figure 3, with the members n 1 
2o and <f removed, the valve # and its connections included, and the shoe t 
shown . on 0 B . 

Figures 5 and 6 are two views of an alternative form of valve gear for the 
exhaust valves of an internal-combustion engine such as shown in the previous 
ngures. r 

30 Referring to the accompanying drawings a pair of double ended cylinders a, Zr, 
Figures 1 and 2, are fitted with double ended pistons c, d, connected by a 
gudgeon pin e, as shown so that both pistons are compelled to move together. 
A single connecting-rod /, connects the pin e, to a crank g, on a crank shaft h t 
the two webs of the crank being in the form of discs to form fly-wheels The 

35 driving gear as thus of the simplest form. Each end of each cylinder is fitted 
with an inlet valve and an exhaust valve. The inlet valves may be of the 
automatic type as indicated at while the exhaust valves t» jfc* are 

mechanically operated. ' 

Af, * 9 ne i f? ? n ° f T alve 2 ear adapted for application to the above described eneine 
40 and wlachrrendei-s same- -reversible is shown m Figures -3 and 4, adopted for 
the exhaust valves. A slider or shoe Z, k reciprocated by a pin m., mounted on 
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tltc connecting-rod end in any suitable maimer so that it can oscillate sideways 
to permit of tiie shoe Z, following a channel of the figure of eight form. The top 
surxace of this channel is made up by the enlarged ends^ or hea<|s <fi, o*, a*, 
oE pivoted levers y l , j? 9 p*, p* 9 operating tlie exhaust valves h x , V,' fr. As 
the shoe is reciprocated . by the conaeetiug-rod end, it follows the channel and $ 
pushes up tiie heads o l to c/, in succession and consequently opens the exhaust 
valves k* 9 to **, in turn. When the engine is run in the reverse direction, 
the crank shaft is turned in the direction required at starting ami then the 
shoe follows the channel and pushes up the heads and operates the valves- 
in the desired order. The two heads o x , &>, where they cross at the centre are 10 
nested oue in a recess in the otlier so that they overlap with sufficient clearance 
between thoiu to avoid simultaneous movement of the two. 

The arrangement muy he used to effect ignition hy fitting . four rocker 
arms g , <f> tf> <f, linked togetlier by links r, so tliat they may be rocked 
simultaneously to bring the arms into the path of the shoe so that as it comes 15 
into contact witJi thoiu it will complete the electric ignition circuit. By suit- 
ably moving the rocker arms the time of ignition can be advanced or retarded, 
lhe rocker arms may be insulated in any suitable manner. The valve gear is 
advantageously carried by a suitable frame or the like a. 

The engine above described imparts two impulses to the crank shaft during 20 
each revolution, i.e., one for each stroke of the piston and as the gudgeon pin 
works tluough a slot iu the side of each cylinder, piston rods with the attendant 
packing troubles are avoided. The cylinders heads may be -water cooled as 
indicated in Figures 1 and 2. 

^Ji alternative form of valve gear is shown in Figures 6 and 6, and while it 25 
W applicable to either the inlet or exhaust valves, it is preferably used for the 
latter. It comprises a single cam 5, adapted to revolve on a central pin 6, 
and to wipe rollers 7, ou the ends of pivoted levers 8, so as to open the exhaust 
valves V, k\ A«, m proper order. The rotation of the cam is effected bv 
a pair of pawls 9, 9, carried by arms 10, 10, pivoted on a rod 11, reciprocated 30 
by a rptdsiiig lever 13, connected by u link 13, to the connecting rod end. The 
pawls 0, 0, engage with a ratchet wheel 14, on the pin of the cam, one pawl 
acting on one stroke of the rod 11, and the other- 011 the next stroke, and so on. 

l*y suitably driving the crank shaft and modifying the valves, the apparatus 
before described may be uBed as an air compressor or water or other pump. 35 

Hayiug now particularly described and ascertained the nature of nry said 
luventiou, and in what manner the same is to be performed, I declare that 
wuat I claim is: — 

1. Iu a fluid pressure engine in which two or more pistons are arranged parallel 
to each other and are connected together to drive a common crankshaft, each 40 
t!t\~ \r A recem ie a » j m P^ se . » valve gear, comprising a plurality ° 
of levers or the like, one for each valve of a set, said valve levers or the like 
being acted upon by a cam device common thereto and operated from the con- 
necting rod of the engine, substantially as hereinbefore described. 

3 A. valve gear as claimed in Claim 1, and wherein the cam, device comprises 4* 
a slider or shoe in connection with the connecting rod, and caused to folfow^ 45 
channel the top surface of winch is made up by the enlarged ends or aeadTof 
Selcribed P ^ ttB ^ves/ substantially as he^einbefow 
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plurality of valve operating levers, the cam being operated from the con- 
necting roil through the medium of ratchet mechanism, substantially as herein- 
before described. . ■ 

6. The forms of valve -gear for an internal combustion engine in which two 
8 impulses are imparted to the crank abaft during each revolution, as hereinbefore 
described or as illustrated by the accompanying drawings-. 

Dated: this 9th day of September, 1912. 

MATKYS & Co., 
Chartered Patent Agents, 
43, Chancery Lune, London, W.C. 
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